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ANDA 74-836

Zenith Goldline Pharmaceuticals, Inc.
Attention: Karen Rocco

140 Legrand Avenue

Northvale, NJ 07647

Dear Madam:

This is in reference to your abbreviated new drug application
dated January 9, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Acyclovir Tablets,
400 mg and 800 mg.

Reference is also made to your amendment dated March 26, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Biocequivalence has
determined your Acyclovir Tablets, 400 mg and 800 mg to be
bioequivalent and, therefore, therapeutically equivalent to the
listed drug (Zovirax® Tablets, 400 mg and 800 mg, respectively,
of Glaxo Wellcome Inc.). Your dissolution testing should be
incorporated into the stability and quality control program using
the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




ANDA 74-836 2

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Yoo/
22
Douglas L. Sporn //e;;7
Director

office of Generic Drugs

Center for Drug Evaluation and Research
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ACYCLOVIR TABLETS

Acyclovir 1s an antiviral drug avaitabie as tabiets for oral s 1 as 9-)(2-
Hydroxyethoxyhmetnyl jguandie and has the foliowing Swucturss formuia
i
- N
|
f
_A————N
HZN/\\ N |
CHZ0CHZCHo0H
CoHy1NsO3 M W.2252!

HN

mrmamwnmwmmmmnmmymmwmmm
herpes simplex types 1 (HSV-1) and 2 (HSV-2). vanceta-Zoster wirus (VZV). Egetn-Bar virys (EBV) and cylomegaionius
{CMV)  In cell culture, acyciovir has the highest anirviral actwity agansl HSV-1_ tollowed m gecrsasing order ol potsncy sgEns!
HSV-2, VZV. EBV and CMV."
The mhibrtory acivity of acyclovir tor HSV-1. HSV-2, VZV and EBV is highly selectwve The enzyme thymidww kinase (TK} of normal
uninfected cells does not eflectively use acyclovir as a substrate. However. TK encoded by HSV, V2V and EBVZ comverts acycion!
into acyclovw monophosphate, a hucleotide analogue. The monophosphate 1s hurther converied into dvphosphate by Coluksr
guanyiate kinase and into tnphosphate by a number of celiar enzymes. Acyciowr inphosphats sierieres with herpes Samplex
wirus ONA polymerase and inhibits viral DNA repbcation. Acyclovir tnphosphate aiso inhibits celiuiar 2-DNA polymerase. but 10 3
losser degree. /n vitro, acyciovir triphosphate can be incorporated into growing chains of DNA by viral DNA polymerass and 10 2
much smalier extent by cellular 8-DNA polymerase.* When incorporahon occurs, the ONA chain 15 terminated 3¢ Acyciover &
preterentially taken up and seloctively converted 1o the active triphoaphats form by harpesvinus cndected cells. Thum., acyciowr &
much less toxic in vitro for normal uninfectad celis because: |)m-mw;z)mumunmm:m¢n~
4-DNA polymerase is less sensitive 10 the effects of the actve form. The mode of ScYCiovit PhoSPhOTYIERON i CYRITMEQACVIS -
mvumuunsumunmmumu,mmmmmnuemmunmmm Acyciow &
menmwmmmmmm,mmmhmmmumu
oacyclovir in vitro.
Wicrabiology
The ionship betwoen the in of herpes SIMOMX and vancella-Toster vwises (o JCycovs and the
clinical response to therapy has Aot been establishad in humans. and vinug wensitivity tesbag has 001 been standendced
Sensitivity testing results, expressed 2s the concentraton of drug reduared to inhabt by 50% the growth of wiws in call Cullure:
(1Dgg). vary greatly depanding upon the particular assay used.’ the cell type empioyed  and the aboratory periorieng T st '
The [Dyy of 2cyciovir sgainst HSV-1 rsolates may range from 0.02 me/mi (plague fecuctson m vero celis) 1o S $135
meg/mL (piague reduchon in green monkey kiney [GMK} celis) ! The 1Dy aganst HSV-2 raages irom 0 01 mcpmt o 99
meg/mL (plague reduction in Vero and GMAK ceits. respectrvety'
Using a dye-uptake mainod In Vero cells.$ which geves iDgo vakAS 2DProxwatety S- 10 10-fold hugher than pisque reduchon
assays, 1417 HSV molates {553 HSV-) and 864 HSV-2) Irom spproxamately 500 palents weve EXMTR0 Over 3 S-yea pEnod **
These assays tound that 0% of HSV-1 1soiales wers sensdwe 10 < 0 9 mopmi ICYCioww and S0 of 3B BOlSES BINS STAVE
10 5 0.2 meg/mi acyciovr For HSV-2 rsolates. 90% were sensitwve (0 < 2.2 meymL and S0% of sl aokairs wery MRSV 10 <
0.7 meg/mi ot acyciovir. Isolates with Signiticantly Camansned SensANty wers IOURD i 44 SIRERT. T st be emphasced What
‘neither the patients nof the isolates were randomiy seiected and. theretore. 90 AL FRDMSEN the geners populaton
Most of the less sznsitve HSV cinical motates have been relatrvely detecint 1 the viral TX 111¢ Stra with sReahens % vl
TK2 or viral DNA polymerase?! have aiso been repored  Prolonged ©Xposers 1 0w coRCentrations (0.1 mcgiml ) of acyclonr
)

trom 2.3 to 17.6 mcp/mi (plaque feduchon, HEF catis) 1o 1.82 to 56.8 mep/mL (DWA hybndzabon, HEF celis). The tatent state
onnamnomotwyoimaWmm-nﬁmmuumlmwmﬂ
Pharmn

1scokinntics
Thumnmﬂwmn'llm-iwmnmmnmmmmsdinhlmiuimwm"nmm.
In one study of 35 patients wilh harpes simplex or varicella-zoster sfection, scyciovit
ummmmmnuu-olmmwuomamylhwmsnm:dnitylnrsdays,nmmmm
were resched by the second day of . Mean steady-state peak Bnd irough concentrations following the final 200 mg dose
ware 0.49 meg/imi {0.47 to 0.54 meg/mL) and 0.3 mog/mL (0.18 10 0.41 mcg/mL), respectivaly. and foliowing the inal 300 mo
dose were 2.8 mog/mi. (2.3 10 3.1 meg/mL) and 1.8 meg/ml (1.3 10 2.5 meg/mt), respectively. In another uncontrolied study of
20 younger immunocompetem patients wiih recurrent genital herpes simplex nfections, acyciovir capsuies were aomeustersd
in aoses ol B0 mg every 6 hours, 4 tumes dasy o 5 days: the mean y peak and trough were 1 4
meg/mL (0.66 to 1.8 meg/mi) and 0.55 mcp/mL {0.14 to 1.3 meg/mL), respectively

In general, the pharmacokinetics of acyciovir in chitdren is simifar to adulis. Mean hail-tite aher ora! doses of 300 mg/m? and
600 mg/m?2, in children ages 7 months 10 7 yawrs. was 2.6 hours (range 15910 3.74 hours).
Inamumplo—dmammmﬂmmwwlwumluwZwmvw.mwomm—im
ewmmsmm.wmmmmwmmmummm.
15%. and 10%, The decrease in ility i3 bebeved t0 be & Rchon of the dose Snd not the dosage form. 1t
Wik demonsirated that acyCiow & Dot 6038 DrODOreONal over the dosing fange 200 Mg 10 800 mg In Uus shudy, shoady-stant
peak and rough concentrations of acyciovr wers 0.3 and 0.46 mcgmi, 1.21 and 0.63 meg/ml.. and 1.61 and 0.83 meg/mi. for
1he 200, 400 and 800 mg dosage regimens, respactively.

In another study, the nuence of 1000 on the 3DEOrPBON of SCYCIOV was AL IDarent.
Follwmqonlldmunmn.mmmmdmnmn‘—ummmmm
from 2.5 10 3.3 hours The mean renal excreton of unchanged 0nug accounts for 14 4% (8 6% 1o 19.8%) ot the orally
administerad dose. The only urinary metabolite [identihed by high performance kguid chromatography) 9-|(cae-
boxymathoxy)mathyllguanine. The hatt-iée and total body cearance of CYCiovir Wre Gepandent on Tenl funchion A Sosage
adjustment i recommended fof patients with reduced renal funchion (see DOSAGE AND ADRISNES TRATION)

Oraily administered acyclovir in cheidren less than 2 years of age has nol yet Deen Nty studeed

INDICATIONS AND USAGE

Acyclovir tablets are indicated for the treatment of wutial eprsodes and the managemenit of fecurment spmodes of pental herpes
in certain patents

Acyclovir tabists are maicated tor the scure trestment ot herpes zoster (shingles) and chickenpoz (vanceila).

Gesilal Herpes intoctiens

The severity of dicease is vanable depanding upon the immune status of the patient, tha fraquency and duration of episodes, and
the degree of cutaneous or systemic invoivement. Thesa laciors shouid determine patient management, which may include
symptomatic support and counseimg only, or the institution ot specific therapy. The physical. emotional and psycho-sacial
difficuities pased by herpes mfections as well a3 the degree of debilitation, particutarly in ImMunoCOMpromised patients. are
unique for sach patient, and the physician should determine therapeutic stemaiives based on hus or har understanding o the
ndividual patient’s needs. Thus orally administered acyclovir is not appropriate in treating all genita) harpes wdections. The

following guidelines may be uselul in waighing the n apecific togones.
First Episoses (pnmary and nongrimary infections-commonly known as initia! genitsl herpes)
Double-biind, placebo-controtied studies? 425 have that orally reduced e

duration of acule infection (dewction of virus in lesions by tiesus Culturs) and leson nesiing. The Guraeon of pam and Rew
losion foMMALIoN was decreasod M some patient groups. The promptness of NN Of 1NEFADY NG/ The PILING 'S SNOr DPERTE
10 herpes smpiex virus My iNMUENCE the dogree of benebt 1rom thetay Patents with mid Auassa may 00wE 1938 benslt Ban
those with more sevare spisodes. n Patints with ExtremMely SVEre SRO0ES. 1N WINCK (rOSIIEHON. CHATM MIFVOUS FYBBM
invowmnl,unmwm‘mm-ﬂbﬁylnmﬂmvmwmmw—um‘
therapy may be best weusted wilh MtTEVeNOus aCYCvir

Rucurrant Episoses

Doubie-bing, placsbo-controled studies™ N33 i pakents with ireQuent reCWTENcES (6 o MOM EPKSOGES MY YONr) Ave Shpmn
Iha(omwaummmwmwlmnlmmumnmmmd
recurenices in greater then 33% of patents.
mnuunyo:mmmmmmmmmn“)mnu:m&s,mumu
umsnmnwlmdmnmmmummm,s.-—p-dh)“_-:
(ates for the 283 patients showed that 71% 1o 87% wars fecurTence-res 1 SACh QuArir, SAicatng That tay SRACTS 519 CORSIISR
over tims.
memnumcymumwmmnmnmn_'nm.hlndn-.y.lnh-—q
|nduvnriryolmwlmllWmmmumh_nﬁumwm
therapy. Re-ovaiuation will Ususity requsre a il Off aCYCIOVIF 10 808853 Whe ASSd 10r FRAEIRAON Of WOrEMENG Brapy. Seme
palients, Such as those with very frequant of savers episOtes belors ISEATIONE, By Warfant WWEITUpIe] UPONISKION for MO
than 3 year.

Chromc suppressive Iherapy 1S mosl appropnate when_ m the Judgement ot the physiCian. the benefits 0! Kuch 2 egemen out-
weigh known of potantial adverse effects. In generai. orally acméavsiered acyciovw should NOt be used 1o¢ the suppression of

> [~

ﬂo_ -
e 8zg

—— ]
N ==52=
msm—_ —820—

mcwvent @uaxts N Muidly SRectes s, UASnswersd QUEshons CONCHNMNG T NEVaNCcR 10 amants 0l #7 vro Metagemoty
m—mmm-mmmmm¢mmmmlmm~
s of Fortiity) Snoud be DOFNE o MIRG when Ge3/9ning long-term manage-
ment 10¢ MOraGua patents. Descusson of INESE SEvas wih pEtents wll Drowas Shem Ihe GpOOrUNY 10 WO the potentai 1o
tonaty sgaenst Ue Seventy of v dusdse. Yh‘uu’m—u‘um—nﬂmum—nmm‘
- EVAINOT
mel'”mmmmnwmwmmmmwmmmm
18 efisctive  This appeoach May be MOS appropnate than § MUPHIESIVE TGITEN N DRGNS WiLh INiTeqUEN rECUITENcEs
lmnmonmmmmmmmmwmmumnmmmmmmmnwwm
therapy, Cunucally sgrulicant ressiance, SThOUG Fare.  More ikaly £ e Seert WU} PrOIONGed Of repeated therapy i severety
HMMUNOCOMDIOMSo] palients with actve iesions

In 3 OOuDIe-DUNG. PLaceDdO-CONtToUed Study of 187 normat wnth lOCZA7e0 CUANEOUS Zoster miechon (93 rendomized to
menm;.um(mmSmuuuvorlomimmmnm%‘mw
mmum.wmmnmmwmwmmmmmm
m.mwmﬂwmwnummmmnmmmmmmmu
mnmutm(MMSMMIM7m)mmtmmlomwm,m.nm
mw‘mumummwmmm.mmmmamm-mmmm
Symgloms of »

Chiclmapex
mamb-m.wvmmnmym"ommm‘uswlbm,mmﬂh!lmoi
nmnammmnx,dwn-ammmmammmhﬂmnmov|0.|5o'zo
gy Gepencing On e S08 JFOUC Traatmant with acyclovic reducad the manmum number of lesions {336 vs. greater than
500 tsseons beyend 500 were Aot cousted). !—-—-mmmmnmnmmm»gmmvs
lJ.mAnaiunn-u“——w-muydmusn 113). snd oecreased the propormon of
_n-n“lmm-ﬂmwyhmmuhn ST%;. Treatment with acyciovir did not attect
-mmummn-—nnmnmmmmmmln

» two concurrert . PSCObO-Conrolied Shees_ 3 M0t of $33 RO patnts. ages 2 10 18 years. were enrolied
*N—ldnmﬁamm&—mmm‘dnzommw"pmmmnl

aaeram et of isions (277 vs 061, recuCed The Mathan sumder of VeSS 831008 by the second day of treatment (26
. m.uwnmu.—-‘--n-mmnnmmvtmmuﬁ%n‘:w.).- In
m-ma—mna-—sz-Ilml.mmmmmdmmmmu
-‘MMU—M|W‘F)‘wﬂmhnu:wdﬂlyﬂllulmml,lndm-mﬂlhlmun
e Df ressudi Jasrons on Oay 20 %57 Thare were A0 sullszantal dwherences. in VZV-specitic humonal or eatlular immine
m—m-mmmw-—ammwmwmmuum.u

Dingaseis

Dugnoss is conhrmed by virus Soton. Accelerated virsl culturs §332yS Of IMmunoCytology aliow more rapid diagnosis than
should be partormed 1o rule

ot other sezually ansmitted disaases. Wila Cutaneous lesions as30ciated with herpes mmpiex and varicella-zoster nfections

are otven charscleristic. the linding of multinucisated giant calls in smears prepared frem iesion exudale of SCRAPINGS May

prowde adoibona support {o the clinical diagnosis @

Mutunocisted giant cels in smears ¢o nol distinguish vanicetis-2oster from herpes simplex infections.

CONTRARIDICATIONS
A.,-ywwuanummmumummwwwmmmmmmwuomnmmm.
WARNNGS

Acyciovw tablets are intended for oral ingestion only.

PRECAUTIONS

General

Acyciowir has caused decreased spermatogenesis at high darenteral doses in S0Me anemals and MUIAQENESsS In BOME scute
studees at high of drug {ses h i of Fertiiity). The
recommanded dosape should not be exceeded (se¢ DOSAGE AND ADMINISTRATION)

Exposure of herpes simplex and vanceila-2oster ibolates 10 aCyclovir 12 vitrp can i8ad to the smerpences of kss SANSIVE VIVSES.
The possibirty of the appearance of lass sensitive wiruses n humans must be borme i mnd when treating pabents. The relation-
S betwoen the n vitzo sensitivity of herpes smmpiex of VANCEHla-JOslsr virus to acyciavir and chmcal responss 10 theragy has
yettobe (sse CLINICAL

Bacause of the possibilty that iess sensitve virus may be selected in pabients who o recemng acyciowsr, all paients should be
advesed to take particular care 10 avoid potential transmission of virus i active lesions ars presont while they are on tharapy. In
seversly immunocompromused patiants, the physician shoulkd be awam that prolonged o repeated courses of acyciovir may
Tesuft in selection of resistant viruses which may not fuliy respond to continued thenpy.

Caution should be exercssed when J0MNIsiering acyciovir 10 PALSNTS Feceiving polntrally nephrotoxic agents since this may
increase the risk of renal dystunction.

\wformstios for Patlents

Patients ars instructed 10 consult with thair physician # they expenence severs or troublesome adverse reachions. they become
mmumovimndlnmnmupmwﬁ,mmwhmﬂmmmmm&mhovmvyvunmy
other questions.

Gealtal Herpey intections

Genital narpes is 2 saxually transmitted dissane and patients shouid avoid imercourse when visibie lesions are presant becausa of
the risk of infecting intimate partners. Acycovir tablets are tor oral mgestion only. Medication shouid not be shared with others.
The prescnibed dosage should not be wxcesded. Acyciowir does not elminats tient wiruses. Patients are insiructed to consult
mmmmwumyoommmummhlnm1wnmmummmm.

There are still questions toxicity and is; long-term studies are
coRbnung M—dwmummunmnnhiohdmmmmzawwmmm
mwn"(mmoauyuw-rpevﬂlylonlxmmm-inhumnnnmmmunﬂmﬁ Chromosomal breaks were
ssen » witrp atier briel exposure to high concentrations, Some other Currently marksied MeGICINONS B0 CAUSE Chromosomal
Dbraais, and the signekcance of this finding is unknown. A placebo-controlled cimical study using 800 mQ of scyclovir per day for
one yas it humans 6id not show any sbnormalities in Structure or aumber of Chromasomes. 2

Marpes Zpster infoctions

Adults 30t 50 o eier 1end [0 have more savers shingles, and trestment with acyciovir showsd mor enetit tor oider
patments. Treatment was begun within 72 hours of rash onset in these studees. and was more wselul il started within the
frst 40 howrs -

Chicteapes
A.wau—-nmmm;:hucmummmnndmmmmmmm‘mmmu
athuts tond 10 hawe DUre severs Gesease. Traatmant was initiated within 24 houss of the typical Cuckenpox rash m the controlied

e Fasveani of chacimngos in chilShood has any sftect on long-term mmunity However, thers 13 No #vidence 1o indicals that
acyciow trastment of chchengoa would kave any e1fect On sriher JECTEasng Of MCreasing 1he incidence or severity of
Subtoquent recurrencas of herpes Z0Sier (shungins) igter m e Inravencus acydovr o indacated tor the treatment of varicsila-
ouiar WieChORS ' FRREAOCOMPOIES] PRISIALS
Grag mtuvactions
Co-SOmntraon of Sretenecad with Sirwinous CYCIovs ha bess $A0w 10 Creasd the mean hall-ie and the arsa under the
CORCOntranon-twme Corve. UNnary EXCIONON and renal CHMNCS wive Correspondmgly reduced 4! The clinical sftects of this
COMbEINON have AL BOSN Stuadeed
of Forilieg
The data presented below mciude releraaces 10 DOSk $I9ady BLate Dlesma acyclovir concentrations observed in humany irested
mmwwmsmnmm—ummmumm)nrMmouMnnrlIlmeuﬂay
(Mmhmdpﬂm),Mmmmmmﬁuuummﬂummnl
uman EXposure 10 SCYCIow 3 the Tagher and lower dosing schedules (800 CLINICAL PHARMACOLOGY: Pharmacohisstics).
k.ydw--u_onmMnmmmluﬁmmdwwlﬁnmmnmlwunwunw
Inm-ammanmm\innonmnmdw:ommllnimll.umdmwunvu
‘shorten the lawacy of tumors. At 450 mo/g/day, plasma concentrations were 3 to 6 imes human leveis in the mouse biokssay
and 110 2 bmes humen kevels in the rat bicasady.
ACyClowr was We3iad 1 two  vetro Coll IranaiorrneNon assays. Positive results were obssrved &t the highes) concentration tested
{3110 63 tons husman ivais) 1 0 TSI snd the resling morphoiogically ansionmed cells formed mors when inoculsted
08 ITRRORGPEIed. FYRQUASL. WESNERQ fMCe. Acyciovr wes negabve (40 10 30 Kmes human ieveis) in the olher, possibly
1905 SUNEvE, WIRSIOIMERON 2063
W e CYOGIRERC Shabes. There WaS a0 Creses. Thouph iutmtcally signiicant. i the mcadencs Of chremosonl damage
-—n-————-—-uw(mmm—mnm-—mn;un-c——m;
gty doses of SO0 st 1000 MO/ were clastagesc » Chensee amsters (380 10 760 s human levels). i adelitien. no
m—mu—sma—n-a“—nm-mmnn-—wn) n ai 4 mecroda)
268ays. MO evidonce of Mtagencaty was oheerved. Posive reselis wore sbtuned 1 2 ol 7 genetc lomcaly aSSdyS wSing
marenghen cals S FINT in SON IYEWAOCYIS. 3 PRMdive NSpORSE 10 CIFOREIOMS! GHMION WaS S00R M CORCORNINONS
150 1o 300 hemes e aCyClovir plema fovels achiownd | Rmess Al 0 ICaS in Mouss lyrnphases Colls, Mutagenicily wat
hserved at Conconsabens 250 10 SO0 WvRes Sman piaesms lovels Ramals m the o e mavarican coll oG folow: Bt 3 loci
2 Clunese Rvneter overy cob e he Msulls Wors WGCORChAVe 3L CORCORIrIOnS 31 st 1850 tomes huran irveis. ot 2 osher
0 = meme iymphgens cals. 20 Sweencs of w— shaarved 3 ot lonst 1500 tenes human ieveis.
m—n---n—m-m-n(am‘p.n)wn_mm.n.c.). In
-—-ou-—--un-n-|l——uu.mnnmmmmumsmmm.Au
signikcant increase in posi-implantation loss. but no
acyclowr

stahtally apubant

(16 10 31 wmes e pveis). o ehect wpon
travencusly (53 10 106 bmes human ievels) In 2 rat per- and postnatal study at S0 moAg/day. s.c. (11 to 22 times human
M)‘m-umwm—unnmmmawumua.mnmmmnnmw:




Iotuses n oe F1 generaton  Although ot SIaNStcaily sigaiticant, there was aiso 3 dose-feidied decrease n (TOUD Med”
AUMDErs It v letisses 30d (MpianLation sites at 12 5 mg/ag/dav and 25 mgxg/dav 5 ¢ The miravenous admunrstranon ot 10
Mm@/kgradv 3 0se Known Lo Cause pbsiructve neonropatfy m rabbits. Caused 3 SKNINCANT nCrease M letdl FESOPNONs na
COrresponaIng decrease n hiter size (pASMA levels were N0 measured!  However. al 3 Maximum tolerated infravenous dase ot
50 mg/kg/oav m raddns 53 to 106 times human leveis) no orug-related reproductive effects were observed.

intrapertoned: goses of B0 or 320 mp/egrdav acvclovir grven Lo (ats for 6 and 1 months. respectivelv. caused festicular atrophs
Piasma levess were not measured in the one-monih studv and were 24 1o 48 mes human levels in the sin-month stud,
Testcuiat atrophy was persistent through the 4-week postaose recovery phasa after 320 mg/kg/0ay: some ewigence of recavery
o spevm produchon was ewdent 30 days posidose. Intravencus doses of 100 and 200 mg/ig/day acyciowir gven to dogs for 31
Gays caused aspermatogenesss. At 100 m/kg/day plasma leveis were 47 (o 94 trmes human levels. while at 200 mg/kg/day they
were 158 to 317 twnes numan ievels. No tesisciuar abnormaisties were seen in 609 gven 50 mg/kg/day 1.v. for one month (21 fo
4% times human levets) ang i dogs grven 60 mg/kg/day orally for one yeat (610 12 nmes human levels).

Progmancy

Terstogesic Ettacts: Pregrancy Category C

ACyciovir was not leratogera » Whe Mouse (450 mg//day. p.0.). rabbit (50 m/kg/day, s.c and Lv.) or in slandard tests in the
ral (50 mg/hg/day. 5.1 These expasures resulted i pasma levels 9 and 18, 16 and 106, and 11 and 22 tmes, respectvely
human levels In 3 non-standard test m rats Ihere were fetal abnormairties. such as head and fai anomabes. Ing Matemal toax -
W4T In this les), rats were geven 3 5 ¢ doses of 100 mo/kg acvelovir on gestalion day 10, fesuting In plasma levels 63 ang 123
fimes human levels  There are no 20equaie and weli-conirolied studies in pregnant women  Acvlowr should not be used ourmg
pregnancy uniess the polentiai benetil Justilies ne potentiai nsk to the lelus  AITROUGD ACYCION Was noL leralogenic 1T
standard ammal stugses. the orug s potental tor causing breaks at hgh Should be Lanen 1alc
cansideration i Making This determination

Nursing Mothers

Acyciovir cancentrations have been documented 1 Breast milk 1n twa women |ofowng Oral MNIration of acycioww an0
ranged trom 0.6 1o 4 1 bmes corresponding plasma Jevels 4144 These concentrations woulkd potentiady EXPOSE the nursng sfant
t0 a cose ot acyciovic up to 0.3 mp/g/day. Caution should be exercised when aCYCIOvH 18 30Twiestersd 10 3 MNSING womMan
Pediatric Use

Safety and etlecivaness 1 Pediatn patients less than 2 years of age have not boen adequatety sludied.

ADVERSE REACTIONS

Herpes Simpler

Sdort-Term Adminisiration

The most fraquent adverse svents reported during clinical trials of treatment of genita) herpes with orally adminestersd acyciovs
were nausea and/or vomiing 1n B of 298 patient treatments (2.7%) and headache in 2 of 296 {0.6%). Nausea antor vomating
occurred in 2 of 287 {0 7%) patients who recerved placebo.

Less frequent adverse events. each of which occurred in 1 of 288 patent veatments with onily agmmsiered acyciow (D 3%;
included diarrhea, dizziness. snorewa, fatigue. edoma, skin rash, leg pain. :gu:nal adencpathy. medication taste and 307¢ throdl
Lang-Term Administration

The mos! Irequent adverse svents reported in a clinical trial for the prevenbon of recuitences with CONbAUOUS AMeNtrItion of 40C
mg (two 200 mg capsules) 2 mes daily for 1 year in 586 patients rexicd with acyclowir were' nausea (4.8%). darmea (2.4%:
headache (1.9%) and rash (1.7%). The 589 control patents recemng ntetmetient treatment of recurrences wiin acyciovw for !
year reponied diarthea (2.7%). nausea (2.4%). headache (2.2%) and rash {1.5%:

The most trequent sdverse events (eported dunng the second yeas by 390 pabents who elected to continue Gasy SomeneITINOn
of 400 mg (twg 200 mQ capsules) 2 imes darly lor 2 years were headache (1.5%). rash (1 3%) and paresthess (0. B%). Adverse
events reported by 329 patients during the thid year exciude asthenia (1.7%). Paresthesa (1.2%) and headache (0 9%

Harpes Zoster
Tnomommmnumrumunwmnmmmummmwmm(mvmmmdn
acyclovir 5 Umes daily for 7 10 10 days in 323 pavents wera: maiaese (11.5%). nausea (0.0%). hecache 1% 9%). vomng.
(2.5%), diarrhea (1.5%) and constrpation (0.9%). Tha 323 piacebo reciomnts reporied Mmalaese (11.1%). nawses (11.5%),
haadachs (11.1%), vomiting (2.5%). diarrhea (0.3%) and constspation (2.4%)

Chickanpox

The most frequent adverse avents reported dunng three chaecal tnals of treatment of CINCRINDCX with O ACYCIowr I 495
patients were: diarrhea {3.2%). abdommnal pain (0.6%). rash (0.6%), vormbng (0.6%). and Ratulence (0.4%) The 498 pabents.
receiving placebo reported diarrhea (2.2%). fiatulence (0.8%) and msomnia (0.4%)

Obsarved During Clinical Practice

Based on clinical praciice expenence in patents ireated with oral acyciows o the U S_. SDONLINEOUSHY MEPOMES AVETSE Events 3¢
uncommon. Data are insuficient 10 SUBPOM an estimate of ther incidence of 10 estabhsh causanon  These events may o
occur as part of the undestying disease process  Voluntary reponts of adverse events which have been receved since market
introduction include

General

Fever, headache, pain, penpheral edema, and rarely. anaphylaxs
Nervous

Contusion, aizziness. seaure,
aduits.}

(These symploms may be marked. parlcularty in oloer

stive
Diarrhea. elevated iver tunction tests. gastromiestinal distress, naused

Visual abnormalities

Urogenits!

Elevated creatinine

OVERDOSAGE

Palients have ingested mientional overdoses of up to 100 Capsules {20 g} of acycionr. with A0 UnExXpecied aoverse sthcts

Precipitation of acyclowsr 1n renal tubuies May occur when the sokubeity (2.5 mETAL) = the ntratubudas tid 3 Encesced. Ranal

\esions considered 1o be relaled 10 obsiruction of ranal tubules by preCIOEaIEd drug CTYStals occumred i the Tolowny SPECIES

rats Ireated with 1.v. and i.. doses of 20 mg/kg/day for 21 and 31 GIys. respechvely, and 2 5 ¢ dOSeS ot 100 mgAcyday for 10

days. rabbits at 5 ¢. and 1.v. doses of 50 mg/kg/day for 13 cays: and 6ogs 3t « v dases of 100 MOMQAIY for 31 adys. A 6 hour

hemodiaiysts resuils in & 60% decrease it PlasMa ACYCIOvI CORCENtrabion Data concermeng pertones Gyl are nComplete

but indicala that this method May be sigritcantly less eficent in acyciovE from the biod  In the event of acule renal

failure and anuria, the patient may benefil from hemodialys:s until ranal function s restored (see DOSAGE AND

ADMINISTRATION).

DOSAGE AND ADMINISTRATION

Trasimenl of Inilis} Genital Herpes

200 my every 4 hours, 5 times daily for 10 days.

Chronic Suppressive Therapy ler Recarrusi Dissase

400 mg (one 400 mg tbiet) 2 tmes dady for up to 12 manths. followed by re-evakiabon. See INDICATIONS AMD USAGE and
for on of therapy beyond 12 months. Alternalive regumens have

included doses ranging from 200 mg 3 hmes daily to 200 mg 5 times daily.

Intermitteni Therepy

200 mg every 4 hours. 5 times daily for 5 days. Therapy shouid be initiated at Ihe sartiest sign or symptom {prodrome) of

recurrence

Acule Treatmant of Herpes Zosier

800 mg (wo 400 myg tabiets. or one 800 mg tablet) every 4 hours orally. S imes dasty for 7 1o 10 days.

Traaimani of Chickengos -

Children (2 years of age and oider)

20 mg/kg par dose orally 4 trmes daity (80 mgAg/day) for 50ays Chwidren over 40 kg Snouki Tecewe the adult dose Kor Chuckengox

Adults and chiidren over 40 kg

800 mg lour mes darly for 5 days

Therapy shouid be titiated at the earhiest sign or symptom ol CRCKENDOX 10 Gefive the MWl benehes of therapy

Patients wilh Acuis or Chronic Ranal (mpairment

Gomprehensive pharmacokinetc Studies have been compieted folowsng travenous aCyCover Bhesions o paDents wh renat

impament. samoumenm.wwmwnumwnmmm-uwns

209%er inGICAtiONs.

Normal Dosage Creatmene Adpsind Dosage Regumer
Regimen Cleanance
(mi/min1 73 mh
Dose (mg: Dosng itervai
200 mQ every 4 hours >0 200 every 4 howrs. Sx ey
0-10 200 overy 12 howrs
400 mg every 12 hours 210 400 ‘overy 12 hewry
o010 20 overy 12 howry
BOC mg every 4 hours 225 800 overy 4 dours 52 aay
10-25 800 svery § hours.
0-10 800 every 12 howrs

Hemadiatysis
rorm-mmmm.nnmmmummm-msm, The

results o 3 6% DECIEaSe 1 DAISMI CONCENITAtONS HOMOWINg § Sia-hour alyses penod  Theretore, The Datent $ JOSING SCHRGUre

Mumwmmmmlmsmam:mhm"

mwmmwumwmwummm“'“

NOW SUPPLEED

AcvCiov labets are svamabe as wiule. unscored. round. ft-laced Tabaets debossed "4267. on one $108 INC

400 mmmwmmmwmnmnnw 500 and 1000 tabeets

Acyciovu Tableis ace avasiabie as whvte. ungcored. oval-Shaped Labuets 0cbossed “4268. on one sade and 800" on the other 310t

cmmmmmmmmmmwmmwm

PHARMACIST: Drspense in a tight, light-resistant contamer 83 detined n the USP Use chid-resistant ciosure (23 required;

PROTECT FROM MOISTURE

Siore betweer 15° and 25°C (59" and 77°F)

CAUTION Federal lw profubits dispensing without prescrplion

REFERENCES

1 O'Bren JJ. Campob-Rchards DM ACyciovir - an upgaTed feveerw of 5 anireral aciavty. pharmacokanetc properes. and
Wenapeuti athcacy  Drugs. 1969:37:233-309

2 uther E. Zeuthen J. McBride AA. et a3l of an Ep: Bare 0 Inymigine nase  EMBO .
1986 518} 1959-1966
3 Mwker W Mier RL phory ol acyclowir | by GMP kinase. J 8o/ Chem

19680.255 7204-7227

s Furman PA. SI Claw MH_ Fyle JA, et al Inhibaion of Rerpes MImpeT wiss-nouced DA porvmerase activly and wal DNA
repicabon by 9-i J ol 1979.32 7277

s D-ruD.cnmgVC.FmPA.uN.Inmmnnmmwumm-m-mﬂummmw
12 eftects on prvmer-wmpiate lncbon J Bio! Cherm. 1981:256:11447-11451

5. Mchust PV, Shw JE. Ebon GB. et 3 idenbhcanon of small DNA IRgMents SyNPwsuzed it Nerpes simplen virus-intected
Cals 1 (e presence of ACYCIOVE  AnBncrod Agents Chermosher. 1984.25 $07-509

7 Barry OW. Blwm MR Anwvwral $regs. acyciove. in: Turner P. Saand DG. e0s Aecant Advances i Chnical Pharmacology. e¢
3. Mow York: Churchel Lvngetone. 1903 caap 4

8 DeClorcg E. Compantve siacy of MMRrDs Snags o Gfierent Coll wnes. Anracron Agents Chemother. 1982:21:661-663

9 Mciaree O Els MM Huier GA A COOMSNC 2860y IOr The Murement of 1o SOAAITTY Of herDes Bmpiex vuses o
sl sgures. Amwral fles 1963 3223234

10. Barty DW, SnEanoN-LONWIRIN 5. Ya RESSTINCE M CIMCE BVACECE summary of bwe years expenance wath acyciowr in’
Kone P. Makapma A ads Herpes Vruses and Ywus Chemosarsoy (Ex Med int Congr Ser 667). Mew York: Excemia
Meaca 1985:268-27C

11, Dekiar C. Etes MN. Mclaren C. 60 3. Vel rassiance n el practxce. J ANGmacrod Chemother. 1983:12{suppé B):137-
152

12, Sawach CD. Gusman LY. Waltert CM. ot mdwmum:mm!mmm«n-
ooshcant chad, J infect Drs. 1982146 673-582.

13 amcs.sa-wu.ums«,nu.wumdmmmmumwmmwn
oatient Ureated with acyciovir. N £ngl J Med. 1982:306.343-346.

14, Wade JC. Mewion B, McLaren C., et al. inlravenous acyciowr to treat mucocutenous herpes simplex virus infechon gher mar-
Tow ransplantation: A double-blind trial. Ann intern Mod. 1882,96.265-260

15, Bure WH, Saral R Sanios GW, #t al. Isolation and charactenzation of res:stant herpes simpiex virus ahter acyclovic therapy.
Lancet. 1982;1:421423.

16, Swauss SE. Takitt HE. Seidlin M, et at. Suppression of frequently recurnng geniial herpes: & placebo-controlied double-bind
triai of oral acyclovir, N £ngl J Med, 1984;310:1545-1550,

17. Colims P Viral sanaitivity following the introduction of acyclowt. Am J Med. 1988:85(2A)129-134.

18, Erich KS. Mills J, Chatis P, ot 31. Acyciovir-resistant herpes sumpiex wrus infections ¢ panents with the acquired immunod-
ehesency syndrome. N Engl J Med. 1989;320(5):293-296.

19. Ml EL, Eilis M. Barry DW. in: 28t intarsci Gont on Anhmscrob Agents Chemother. Los Angeies 1988, Abst. No. 0840:260.

20, Etis MN, Keller PM, Fylo JA, et al. Clinical isolatas of herpes xmpiex vrus fype 2 that mouces thymeding lanase with alter-
s18d substrate specrticaty. AntimICrob Agents Chemothe:. 1987317112125

21. Collins P, umrBA.OlwerNM,uu.cmumuawmnnmdwpulmwlmmvmlwmy
mmunocompromised patient recenng acyclowr. J Gen Vrod. 1968,(70):375-382

2. FuwM.i,mmyG‘anyP,iwmmwammﬂwwmdmmwwm,me.
1980:4%:115-124.

23 Bryson YJ, Ddion M, Lovett M. et 3l rmuwmmmmmmmmwmm-
2 randomized double-biind controlied trial m normai subwcts. N Engf J Med. 1993:308:916-921.

24 Menz GJ. Cchiow CW, Benedett J, st 8l placebo-controued trial of oral acyciowis in twsi-spisode gendat
horpes simpiex virus infection. JAMA. 1884;252.1147-1151.

25  Ndson AE, Aasen T, Haisos AM. et al. Eficacy of oral acyclovir in the treatment of imtiat and recutrent genital harpes. Lance!.
1982:2:571-673.

26. Douglas JM, Critchiow C. Benedetti J. et al. A double-blind stidy of oral acyciow (0f Suppreasion of recurrences. of gonital
herpes simplex virus infection. N Engl J Med. 1984;310:1551-1556

27, Mindel A, Waller IV, Faherty A, et al. Prophytactic aral acyclovir in recurrent genital herpes. Lance!. 1984:2:57-59.

28. Matison HR, Reichman RC, Benadetti J, et al. Double-bimd, rolied 1l COmpAnng long-tarm suppressive with
short-term oral acyciovir therapy tor managemant of recurrent genial herpes. Am J Med. 1868:85(suppl 2A):20-25.

29. Straus SE. Croan KD. Sawyer MM, #t al. Acyclovir supprassion of irequently recurming genital herpes. JAMA. 1988:260:2227-
2230

30. Merz GJ, Eron L. Kautman R, et al. The Acyciovir Study Group. Prolonged continuous versus ntermittent oral acyclovit
irsatment in normal adults with Traquemtly recurnng genital herpes semplex wius infection. Am J Med. 1988:85(suppt
411419,

31, Gokdberg LM, Kautman A Conant MA, et al. Emeodic tence daily trastment for recurrent genital hermes. Am J Med.
1960:85:10-13.

» mnc.h-wG.l,wmc.l,nu.nnmmummwmmm-m:mmmmwﬂmznm-
Tobed trl JAMA 1984:251°2103-2107

33 Mutt JC. Bean B. Baltour HH i o al. Therapy of herpes 20ster with oral acyciovis. Am J Med. 1988:85(suppl 24):85-89.

34 Moron P, Thomoson AN, Oral ecyciows i the treatment of herpes zosier n genenal practice. A2 Med J. 1989;102:93-95.

3

*»

Ballour MM 1. Kaily JM_ Suarez, CS, ot al. Acyclowr treatment of vancella i otherwise healthy chidren. J Pegualr.
1990,116.633-639
Ounkis LM Arver A, Whatey RU. ol 2l, A controlied trial of acyclovir for checkenpox in normal chiigren. N Eng! J Med.
1991 32915391544

37 uumn.wm.ms.ud,wwmmﬁmmmm‘ J Pedatr.
1992120627633

33 Rotert HA Lovia M. Haymard AR, inviune responses 10 vancolls 208ker vwius infeciions in heaithy children. J Mafect Dis.
1933:167:195-199

30 Mad> 2. Navruas AU, Jesey WE. of ol Relmon of CyRoSI0p3N0iogy 0f Qertal hevpeswriss intaction to cervical anapiasa.
Cancer Res_ 1973.33:1452-1463

40. Douglas M. Mu;.leu,AMwwummmwmmmmm
oral BCYCIOVI DN BSOrT PrOGUCHON 1N N With (raQUENTtY FECUITENt JIRKA NOMes. J intect Dss. 1968,157:588-593.

41. Lasin OL. eehdwanda P. King DH. @1 . Ettects of on the and #h of acyclovir in
humans. Anerecrod Agents Chemother. 1982.21:804-807

42 Stmimann R Kig S, Lewangowsis C. et al. Teratogencaty Of acyciowe n fats. Indecton. 1987,15:261-262.

43 Lau RJ. Emery MG, Gansky RE_ et al. Unexpected accumulabon ol aCyclovir wn breast milk with estimate of infant expasure.
Ovsrer Gyneco!. 1987:69:468-471

44 Mleyer LJ. GeMranda P. Sheth N. et al. ACYCiovir i human breast madk. Am J Oosiet Gynecol. 1986,156(3):506-588.

45, Laskin 0L, Longsireth JA. Whatton A. et al. Etfect of renal fadure on the pharmacolunetics ol acyclovir. Am J Med.
1962.73.197-201

46 Nrasny MC. Liao SH. deMeranda P. et af. infivence of on Jcyciovt
ronal tade Am J Med 1982:73.202-204

47 Boetant J. Schurgors M, Daneets R. ot al. Multiple dose pharmacolonetics of intravenous acytiovif in patients on continuous
nbutatory perioneal dualysss. J Antrmicrol Chemather. 1987:20:69-76.

48, Shah GM. Winer RL. Krasny HC. Acyclovir n 3 pauent on
J Kidney Ocs. 1986.7:507-510.

in patisnts with chronic

y peritoneal dialysis. Am

MANUFACTURED BY 0172

ZENITH GOLDUINE PHARMACE UTICALS. INC. L4

FT. LAUDERDALE, FL 33309 ™2
ACYCLOVIR TABLETS

B O — ————

(3] — ———— VK]
;-<8 53
0 © 3| — ' w
= ——— L
mes ——— I r
AEN —_—h=

] ——— O <




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074836

H VIEW




ANDA APPROVAL SUMMARY
ANDA: 74-836 DRUG PRODUCT: Acyclovir DOSAGE FORM: Tablets
FIRM: Zenith Goldline Pharmaceuticals STRENGTHS: 400 mg & 800 mg
CGMP STATEMENT/EIR UPDATE STATUS: Acceptable on 1/10/097.

BIO STUDY: The single-dose bioequivalence study on 800 mg tablet
(Lot #ND-249) was found acceptable, waiver for bioequavilance
study for 400 mg tablet granted and dissolution testing on 800 mg
tablet (Lot #ND-249) and 400 mg tablet (Lot #ND-248 acceptable by
Amrat Patel on 8/5/96. Dissolution specifications for acyclovir
product (tablet and capsule) were communicated to the firm in

Control Document # BIO 96-240.

VALIDATION -(DESCRIPTION OF DOSAGE FORM SAME AS FIRM'S):
Active Ingredient: N/A, product is compendial refer to memo
dated 11/14/90 regarding Compliance
Program Guidance Manual # 7346.832, code
52832 for ANDAs and AADAs.
Finish Dosage Form: Satisfactory for regulatory purposes on
11/14/96 from Philadelphia District.

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN
CONTAINER SECTION?:

Protocol: Satisfactory

Exp.Date: 24 months - 40°C, 75% R.H., 3 months and R.T.
(25°Cc - 30°C), 12 months, smallest and largest
container/closure system, 1 lot each strength.
Lot # ND 248 (400 mg) and Lot # ND 249 (800 mg).

Container/Closure systems are the same.

LABELING: Container: satisfactory in FP.
Insert: satisfactory in FP.

SIZE OF BIO BATCH (FIRM'S SOURCE OF NDS OK?):
of 400 mg __ Lot # ND-248) and
units of 800 mg Lot # ND-249), source of NDS
acceptable

SIZE OF STABILITY BATCHES - (IF DIFFERENT FROM BIO BATCH, WERE
THEY MANUFACTURED VIA THE SAME PROCESS?):

of 400 mg _. Lot # ND-248) and
units of 800 mg , Lot # ND-249).
PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAME AS
BIO/STABILITY?:
of 400 mg and of
800 mg process the same.

74/ 4l

CHEMIST: Norman Gregory DATE: 4/8/97

’

SUPERVISOR: John Simmons, Ph.D.’ﬂ DATE: 4/8/97
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10.

CHEMISTRY REVIEW NO. 3
ANDA 74-836

Zenith Goldline Pharmaceuticals, Inc.
140 Legrand Avenue
Northvale, NJ 07647

LEGAL BASIS FOR SUBMISSION

The applicant certifies , that to the best of it knowledge,
U.S. Patent No. 4,199,574 will expire on April 22, 1997, a
New Chemical Entity exclusivity period expired on March 29,
1992, an indication of acute treatment of varicella zoster
virus expired on April 26, 1993 and the indication of
varicella infections (chickenpox) expired on February 26,
1995. Furthermore, the product will not be made available
for sale until the expiration of U.S. Patent No. 4,199,574
on April 22, 1997.

Innovator: Burroughs Wellcome - Zovirax®

SUPPLEMENT (S} 6. PROPRIETARY NAME
N/A N/A
NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR:
Acyclovir N/A
AMENDMENTS AND OTHER DATES:
Firm: 1/9/96 - Original.

3/13/96 - Response to refuse to file.

4/26/96 - Bio. Amendment.

7/26/96 - O/NC, Bio. information.

11/18/96 - O/NC, Bio. Amendment.

11/21/96 - Response to 1lst def. letter (chem. &
labeling) .

1/20/97 - Response to phone memo, labeling.

3/26/97 - Response to 30 day letter.

FDA: 3/6/96 - Refuse to file, need LoA for active DMF.
3/21/96 - Acknowledgment.
8/5/96 - Bio. review.
8/15/96 - Bio. letter, acceptable
8/29/96 - 1st def. letter (chem. & labeling).
9/27/96 - Phone memo, regarding labeling.
1/17/97 - Phone memo, regarding labeling.
2/28/97 - Tentative approval letter, 2nd review.

11. Rx or OTC
Antiviral R




ANDA 74-836 2

12. RELATED IND/NDA/DMF(sS)

13. DOSAGE FORM 14. POTENCIES
Tablet 400 mg & 800 mg

15.

Acyclovir USP
CoH;;NO;; M.W. = 225.21

L
LIS
H,N N \\\.O
\\\

OH

9-[(2-
Hydroxyethoxy)methyl]guanine. CAS [59277-89-3]

16. RECORDS AND REPORTS
N/A

17. COMMENTS
DMF, EER, Bio., labeling and method validation acceptable.

18. CONCLUSIONS AND RECOMMENDATIONS
Approval

19. REVIEWER: , DATE COMPLETED:
Norman Gregory 4/8/97
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ANDA 74-836

Zenith Goldline Pharmaceuticals, Inc.

Attention; Karen Rocco

140 Legrand Avenue - AUG |5 1896
Northvale NJ 07647

Illlllllllll"llllll"IlIII"IIl

Dear Madam:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Tablets 400 mg and 800 mg.

l. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs:

The dissolution testing should be conducted in 900 mL of deaerated water at 37°C using USP
23 apparatus 2 (paddle) at 50 RPM. The test drug should meet the following specifications:

Not less thar of the labeled amount of the drug in the dosage form is dissolved
in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Pl

/ Keith K. Chan, Ph.D~
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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Review of Two BE Studies, Dissoiution Data ’
and a Waiver Request
Background:
Firm submitted a bio-study for review of acyclovir 800 mg and 400 mg tablets on Jan 9, 1996.

An amendement was supmitted for the requested (via Telecn) petency and content uniformity data
on Zenith's acyclovir 400 mg tablets.

Objectives:

Review of Zenith's two in vivo bioequivalence studies cocmparing its 800 mg strength Acyclovir
Tablets to Burroughs Wellcome's 800 mg strength, Zovirax® Tablets under fasting and non-fasting
conditions. The firm submitted in vitro dissolution data for review.

Introduction:

Acyclovir is 9-[(2-hydroxyethoxy)methyi] guanine, a synthetic purine nucleoside analog with
in vivo and in vitro inhibitory activity against (in decreasing order) herpes simplex types 1 and 2
viruses, varicella zoster virus, Epstein-Barr virus, and cytomegalovirus. Acyclovir is converted by
enzymes present in virus-infected cells into an active form, acyciovir triphosphate, which interrupts
viral DNA replication. Acyclovir capsules and suspension are indicated for treatment of initial
episodes and management of recurrent herpes simpiex virus genitalis in certain patients. The
capsule, suspension, and tablet dosage forms are indicated for treatment of acute herpes zoster and
chicken pox.

Acyclovir oral absorption is slow, variable, and incomplete. with absolute bioavailability
estimated at about 15-30%. Peak blood concentrations occur approximately 1.5-2.5 hours following
oral dosing. There are no active metabolites. Studies in which 0.5 to 15 mg/kg were administered
|.V. to patients with normai renal function yielded elimination naif-lives of 2 to 3 hours. Renal
excretion is the major route of elimination with 45-79% of a dose recovered unchanged in the urine.

Acyclovir is marketed as Zovirax® (Burroughs-Wellcome) 200 mg capsules (NDA #18-828,

1/25/85), 800 mg and 400 mg tablets (NDA #20-089, 4/30/91), end oral suspension 200 mg/5 mi (NDA
#19-909, 12/22/89).

Summary of Bioequivaience Study Procedures:
A. BE Study under Fasting Conditions:

1. Protocol and Study# B-09285

2. Objective of the study:

The objective of this study was to determine 2 cioequivalence of two acyclovir
formulations after zaministration of single doses to healthy voiunteers under fasting conditions.

3. Study Desian:
A randomizea. single-dose, two-period, two-treatment. two-seguence crossover




10.

1.

study (one week wash-out 'period) was conauciea assessing the relative
bioavailability of Zenith's Acyciovir 800 mg tablets vs. Wellccme's Zovirax® 800 mg
tablets under fasting condition.

Study sites:
Clinical Faciiity: Analytical Faciiity:

Institutional Review Board Approval: Protocol approved by IRB

Study dates: Period 1 October 21, 1885
Period 2 October 28, 1995
Analytical study:  12/05/95 - 1/03/96 (includes repeat analysis)

Drug Products:
A. Test: 800 mg Acyclovir Tablets (Zenith, Lot #ND249, Exp. 9/3/96, batch size

B. Reference: 800 mg Zovirax® Tablets (Burroughs Wellcome. Lot #401425, Exp.
4/96, batch size - N/A) ’

All doses were administered with 240 mi of room temperature water following an
overnight (10 hour) fast.

Subjects: The 48 subjects who entered in this study were normal healthy male
volunteers with a mean age of 25.6 years. and within 10% of their ideal weight as
specified in the protocol. All subjects were selected based on the medical history,
physical examination and clinical laboratory evaluations showing absence of any
clinically significant findings. Inclusion and exclusion criteria in the protocol were
followed in the selection of the subjects.

Confinement: During the confinement periods of this study, the subjects were
housed and fed at the clinical facility.

Food and fluid intake: Standard lunch and dinner were served on each day of
drug administration. The drug products were administered with 240 mL of tap water.
Water was allowed ad lib. after 2 hours post-dose cr soft drink without xanthines.

Washout period: 7 days

Blood samples: In each period, 10 mL of blood samples were collected in EDTA
containing purple-top tubes at 0, 0.33, 0.67, 1, 1.33. 167,2.2.5,3,35,4,6,8,10,




12.

13.

14.

15.

12, 14 and 16 hours. Plasma Was separated and all plasma sampies were stored
frozen at -20°C or below until analyzed.

Subject safety monitoring: Subjects were asked to spontaneously report any
signs or symptoms that might be related to the drug proaucts.

Adverse reactions: On each dosing period subjects were asked to report any signs
or symptoms judged to be drug related.

Analytical procedure:

Pharmacokinetics and statistical analysis: Statistical analyses were performed
on the pharmacokinetics parameters for acyclovir. The 90% confidence intervais
were calculated for AUCt, AUCi and Cmax. PK parameters and drug plasma
concentrations were evaluated statistically by ANOVA for differences due to
treatments, study days, dosing sequence, and subjects within sequence.

BE Study under non-fasting Conditions:
Protocol and Study # B-01096

Objective of the study:

The objective of this study was to determine the bioequivalence of two

acyclovir formulations after administration of single doses to heaithy volunteers
under non-fasting conditions.

Study design: Randomized, single-dose, two-way crossover study under non-
fasting conditions.

Study sites: As described under fasting study
Institutional Review Board Approval: Protocol approved by IRB

Study dates: Period 1 February 4, 1996
Period 2 February 11, 1996
Period 3 February 18, 1996
Analytical study:  3/06/96 - 4/04/96 (includes repeat analysis)

Drug Products:
A. Test: 800 mg Acyclovir Tablets (Zenith, Lot #ND249, Exp. 9/3/96, batch size

B. Test: 800 mg Acyclovir Tablets (Zenith, Lot #ND249. Exp. 9/3/96, batch size
~ Josed following high-fat breakfast.

C. Reference: 800 mg Zovirax® Tablets (Burroughs Wellcome, Lot #401425, Exp.

4/96, batch size - N/A) dosed following high-fat breakfast. All doses were




administered following over-night fast with 240 mi of room temperature water.

Subjects: Eighteen subjects who entered the ciinical study were normal healthy
male volunteers with a mean age of 25.8 years. and within 10% of their ideal weight
as specified in the protocol. All subjects were selected based on the medical
history, physical examination and clinical laboratory evaluations showing absence
of any clinically significant findings. Inclusion and exclusion criteria in the protocol
were followed in the selection of the subjects.

Details of the following categories is described under the fasting study and is not
different in the non-fasting study: Confinement, Food and fluid intake, Blood
samples, Subject safety monitoring, adverse reactions, Analytical procedure,
Pharmacokinetics and statistical analysis.

Validation of Assay Method for Plasma Samples:







In Vivo BE Study Resuits with Statistical Analysis:

Study under fasting conditions:
A total of 48 subjects participated in the study and 45 subjects completed two
periods of clinical study successfully. Three subjects dropped out (#13, #22, and

#37) for reasons not related to the study and their data were not included in the
anaiysis.

Adverse reactions: were followed according to the protocoi of the study. No
clinically significant adverse reactions were reported except three subjects
(Subjects #13, 21, and 22) while on reference product, showed non-drug related,
nausea and stomach cramps; and possibly drug related headaches. No treatment
was required except for stomach cramps, 2x262 mg Dio-Tame was given.

No clinicaily significant adverse reactions were reported under the non-fasting
conditions.




1. Mean plasma levels

The mean plasma levels for the test and reference products are comparable
as shown in Table 8. The test/reference ratios for the mean plasma levels range
from 0.96 to 1.07. ANOVA did not detect a difference in mean plasma
concentrations at any plasma collection time point.

Table 8: Mean plasma acyclovir leveis (ng/mL) for test and reference products.

| Time Test (T) Reference (R) Ratio
hour Mean Mean TR
0.00 0.00 0.00 -
0.33 123.57 121.23 1.02
0.67 467.03 463.09 1.01
1.00 654.22 631.87 1.04
1.33 723.80 721.13 1.00
1.67 759.49 746.51 1.02
2.00 785.53 733.93 1.07
2.50 743.27 704.58 1.05
3.00 649.00 651.42 1.00
3.50 583.69 570.00 1.02
4.00 482.18 501.33 0.96
, 5.00 377.49 376.26 1.00
6.00 281.70 276.42 1.02
8.00 175.14 178.29 0.98
10.00 112.05 111.94 1.00
12.00 77.50 76.93 1.01
14.00 55.08 5495 1.00
16.00 43.18 43.39 1.00

Fasting Study
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2. Summary of Pharmacokinetics Data: Descriped in tabies @ ana 10.

Table 8. Non-transformed Data

Parameter Test Ref Ratio of means % Difference
(LSMean) .1x800mg) (1x800mg) (TesvRef.) 100*(T-R)Y/R
AUC,, 4274.21 4211.91 1.01 1.5
AUC,_ 4528.52 4466.11 1.01 1.4
Cmax 823.08 921.09 1.00 0.22
Tmax 1.80 1.81 0.99 0.55
Table 10. 90% C.l.Limits of Ln-transformed parameters:
AUC,, AUC,_ | Cmax
Test (LSMean) 8.30 8.36 6.77
Ref (LSMean) 8.27 8.34 z 6.76
Ratio: Test/Ref 1.00 1.00 1.00
90% C.I. 90.5; 115 90.9; 114 90.8; 113

The 90% C.1. are within the Agency's bioequivalence requirements, between
80% - 125%, fasting study is acceptable. The ratio of test/reference for pharmacokinetics
parameters are not different from beach other.

3. Differences between test (mean) and reference (mean) non-transformed
pharmacokinetics parameters:
The test (LSMEAN) vaiues differ from the corresponding reference (LSMEAN)
values by 1.£% for AUC,,, 1.4% for AUC,_, iess than 1% for C,,,, and less than 1%
for T.». There were no significant effects of differences in PK parameters due to
dosing periods or sequence.

B. Study under non-fasting Conditions:

A total of 18 subjects participated in the study and 17 subjects completed three
periods of the study successfully. There was one drop-out, subject #2 after period one,
due to an automobile accident unrelated to the study and there was no missing sample.
Data from subject #2 are not included for analysis.

1. Mean plasma levels

Table 12 shows the plasma acyclovir-time data for the food study. The plasma
levels after dosing were higher in fasting subjects initially up to 1h, there after the plasma
levels under non-fasting conditions were much higher than those under fasting conditions.

The piasma ieveis under non-fasting conditions were ccmparable between the test and
reference products.




Table 11. Mean pilasma acyclovir levels for test and reference products

Time T_Fast T+Food R+Food Ratio
hour mean mean mean T+F /R+F
0.00 0.00 0.00 0.00 0.00
030 128.20 10.80 11.10 0.97
0.70 456.50 170.10 168.60 1.01
1.00 610.20 446.40 435.20 1.03
1.30 656.50 674.90 665.10 1.01
1.70 659.90 853.60 805.50 1.06
2.00 662.10 995.20 911.60 1.09
2.50 608.80 1065.00 977.50 1.09
3.00 58420 1043.00 974.50 1.07
3.50 539.00 999.80 970.20 1.03
400 472.20 906.70 919.90 0.99
5.00 345.10 687.50 722.00 0.95
6.00 265.10 528.80 544 .80 0.97
8.00 163.50 311.40 319.70 0.97
10.00 109.10 193.30 199.20 0.97
12.00 83.80 131.40 133.20 0.99
14.00 63.80 95.20 91.10 1.05
16.00 52.20 70.40 68.40 1.03

T=Test; R=Reference; T+F= Test+Food; R+F=Reference+Food

Non-Fasting Study
1200

200 omean
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2. Pharmacokinetics parameters

The test/reference ratios for the PK parameters under non-fasting conditions are
shown in Table 12.

Table 12. Ln-Transformed Pharmacokinetics Data (LSMeans)

AUC,, | AUC,_ Corax
Test-Fast 8.19 8.31 6.56

Test+ food (T+F) 8.74 8.80 7.13
Reference+ food (R+F) 8.73 8.79 7.10
(T+F)(R+F) 1.00 1.00 1.00
(T+F)/(Test-Fast) 1.07 1.06 1.09

The ratios for the test/reference In-transformed AUC,,, AUC,_. and Cmax are near unity.
The differences in ratios meet the Agency's requirements (£20%) for the test product. Non-
fasting study is acceptable. The differences in pharmacokinetics parameters of products
were not significantly different, =0.05, when dosed with food. There were no significant
effects of differences in PK parameters due to dosing periods or sequence except for

Cmax values in periods | and 1l and in Kelm value between sequence groups (most likely
due to small sample size (3) for each group.

Effect of Food on acyclovir absorption:

The plasma acyclovir levels were different for the test product when dosed with and
without food as in the table 12. The total absorption AUC,, and AUC,_ was increased
(statistically significant) by about 61% and 54%, respectively; and C,,, and Toax Was
increased (statisticaily significant) by 62% and 70%, respectively. ’

V. Waiver for 400 mg Strength tablet:
Proportional formuiation between test 800 mg tablet and test 400 mg tabiets is
shown in Table 13. Comparative dissolution data between test 400 mg and

reference 400 mg tablets are acceptable(table 20). Waiver from bio-study for test
400 mg tablets may be granted.

VL. Formuiation

Table 13. shows the composition of the test products. 400 mg and 800 mg
Acyclovir Tablets by Zenith. The 400 mg and 800 mg strengths are exactly
proportional in active and inactive ingredients.

The reference product contains FD&C Blue No.2. magnesium stearate,
microcrystalline cellulose, povidone, and sodium starch glycolate.




Table 13. Composition of Zenith's Acve:ovir Tablets

Ingredient 400 mg tablet, | 800 mgtadlet. | Ratio: 400/800 |
f ma Ta |
Acvciovir. USP | 4000 ! 200.0 | 0.5 |

|

Povidone. USP |
- Microcrystalline ceilulose, NF '

Sodium starch alvcoliate. NF
Starch. NF
Maagnesium stearate. NF o
Total tablet weiaght 530 1060 0.5

Vil.  In Vitro Testing

1. Potency and content uniformity
Assay and content uniformity data are summarized for the test and reference, 800
mg products in Table 14 and are acceptable. The batch size of the test product was
ablets. Potency and content uniformity data for the test 400 mg tablets are not
provided. ‘

Table 14. Potency and Content Uniformity

Product Lot No. Potencv. % | % Content uniformity (%CV)
Zovirax. 800 ma 401425 99.1 I 98.4 (2.0)
Test. 800 ma ND-249 99.0 l 99.5 (1.2)
Test. 400 ma ND-248 100.0 l 99.6 (0.8)
2. Dissolution testing data
The dissolution testing was performed in 900 mL of deionized water using
apparatus 2 (paddle) at 50 RPM with dissolution specifications of NLT dissoived in

60 minutes. The FDA method calls for "Q" NLT dissoived in 30 minutes. The test and
reference 400 mg and 800 mg products dissolution aata (:able 15) are acceptable.




Table 15. In Vitro Dissolution Testinga {

Drug: Acyclovir

Dose Strength: 200 mg and 400 mq tablets
ANDA No.: 74-836

Firm: Zenith

Submission Date: Jan 9. 1996
|.  Conditions tor Dissoiution Testina:

Paddie RPM: 50
No. Units Tested: 12
Medium: Water; Volume: 900 mL

Specifications: NLT Q) of the labeted amount is dissolvea in 60 minutes.
Reference Drug: Zovirax 800 mg and 400 mg tablets of Burrougns Welicome
Assay Methodology:

Il. _Results of In Vitro Dissolution Testing: 800 mg tablets - bio-study requirement

Sampling Test Product Reference Product
Times Lot # ND-249 Lot# 401425
(Minutes) Strength 800 maq tablets Strength 800 ma tablets
Mean % Range %CV | Mean | Range %CV
%
10 53.6 8.0 86.2 3.1
20 85.6 | 34 ' 931 26
30 93.6 | 28 | 96.3 3.2
45 97.6 | 21 | 981 33
60 | 983 | 15 997 | | 3.1
Ill._Resuits of in Vitro Dissolution Testing: 400 mg tablets - waiver requirement
Sampling Test Product ; Reference Product
Times Lot # ND-248 | Lot# 352193
Strength 400 maq tablets i Strength 400 mqg tablets
Minutes | Mean % | Range | %CV  Mean % . Range | %CV
10 | 82.0 ' | 5.7 85.2 ‘ | 6.5
20 90.3 | |23 919 | | 3.3
30 92.2 ! | 1.9 94.9 : | 2.7
45 95.0 % 20 ' 97.1 : 2.2
60 963 | 15 986 2.2
Vill. Comments

1. Study under fasting conditions:

A total of 45 subjects participated in the study and complieted two periods of study
successfully. Three subjects didn't complete the clinical study for reasons not related to
the study and their data were not included in the anaiysis. There was no missing sample.
The mean plasma levels for the test and reference croducts are comparable. The
test/reference ratos for the non-transiormed and in-transicrmed PK parameters range 1.0

to 1.01. The S0% confidence intervais for the in-transicrmed AUC,,, AUC,. and Cmax
were all within the 80-125% range.




2. Study under non-fasting Conditions:

A total of 17 subjects compieted three periccs cf the study successtully.
There was one drop-out not related to the stuay. There was no missing sample.
The plasma acyclovir-time data for the fooa stuay snewea a significant food effect
on the absorption of acyclovir. The piasma ieveis uncer nen-fasting conditions were
much higher than those under fasting conaitions. Tne piasma ievels under
non-fasting conditions were comparable between the test and reference products.
The test/reference ratios for in-transformed AUCt, AUCi and Cmax are near unity
and meet the Agency's requirements.

Waiver of bio-study for 400 mg Strength:
Waiver from in vivo bioequivalence requirements is approveable. The dissolution
testing conducted by Zenith Goldline Pharmaceuticals, on its Acyclovir 400 mg
tablets (Lot#ND-248), is acceptable. The formuiation for the 400 mg strength is
proportionaily similar to the 800 mg strength of the test product which underwent
acceptable bioequivalence testing.

Assay validation:
Pre-study vaiidation and within-study validation are acceptable.

Adverse reaction:

Under fasting conditions no clinically significant adverse reactions were reported.
No treatment was required except for stomach cramps, 2x262 mg Dio-Tame was
given. All incidences occurred while on reference product. No ciinically significant
adverse reactions were reported under the non-fasting conditions.

The batch size of the 800 mg test product was ablets.

The formulations of the 400 mg and 800 mg test products are proportional in active and
inactive ingredients.

Dissolutién testing:

Firm has set "Q" NLT ~ dissolved in 60 minutes. in FDA methed, "Q" is set at
NLT ‘'n 30 minutes. The data meets the requirement.

IX. Deficiency: None

X. Recommendation

1.

The single-dose bioequivalence study #B-09225 and B-01096 ccnducted by Zenith
Goldline Pharmaceuticals, on its Acyclovir 800 ma Tzzigts. ict #ND-249 comparing
it to Zovrax™ S20 mg Tablets. |ct #401425, manuiactursa tv Burrcughs Wellcome,
is found to be acceptable by the Division of Bioequivalence. The study
demonstrates that Zenith's Acyclovir Tablet. 800 mg is deemed bioequivalent to the




reference product, Zovrax® Tablets, 800 mg, manufactured by Burroughs Welicome.

The dissolution testing conducted by Zenith Goldline Pharmaceuticals, on its
Acyclovir 800 mg tablets (Lot #ND-249) and 400 mg tablets (Lot#ND-248), is
acceptable. The formulation for the 400 mg strength is proportionally similar to the
800 mg strength of the test product which underwent acceptable bioequivalence
testing. Waiver of in vivo bioequivalence study requirements for the 400 mg tablet
of the test product is granted. The Division of Bioequivalence deems Acyclovir
Tablet, 400 mg, manufactured by Zenith Goldline Pharmaceuticals to be
bioequivalent to Zovrax® Tablet, 400 mg, manufactured by Burroughs Welicome.

The dissolution testing should be incorporated into the firm's manufacturing controls
and stability program. The dissolution testing should be conducted in 900 mL of
deaerated water at 37°C using USP 23 apparatus 2 (paddie) at 50 RPM. The test
drug should meet the following specifications:

Not lessthan  of the labeled amount of the drug in the dosage form is
dissolved in 30 minutes.

From the bioequivalence point of view, the firm has met the requirements of in vivo

bioequivalence and in vitro dissolution testing and the application is
approveable.

The firm should be informed of the recommendations.
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A.P.Patel
Division of Bioequivalence
Review Branch |l
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